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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor chip being mounted in layers on 
a substrate and a semiconductor integrated circuit device comprising it in which a 
specific chip can be selected by an external chip, select signal even if the semiconductor 
chips are laid in a plurality of layers in the same wiring pattern. 

SOLUTION: The semiconductor chip comprises a plurality of first electrode terminals 28a 
and 28b arranged on the surface at a specified pitch and receiving a reference signal for 
generating a comparison signal being compared with a chip select signal at a comparison 
circuit a plurality of second electrode terminals 28a' and 28b' arranged on the rear 
surface opposing the surface while being shifted by one pitch from the plurality of first 
electrode terminals 28a and 28b, and connecting parts 8a and 8b for electrically 
connecting the first and second electrode terminals shifted by one pitch from each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more 1st electrode terminals which the reference signal for generating the comparison 
signal which is arranged on a front face and compared with the chip selection signal for chip selects in a 
comparator circuit in a predetermined pitch inputs, Two or more 2nd electrode terminals which output 
said reference signal which has been arranged at the rear face which shifts by one pitch to said two or 
more 1st electrode terminals, respectively, and counters said front face, and was inputted into said 1st 
electrode terminal, The semiconductor chip characterized by having the connection which connects 
electrically between the said deviated 1st-by said one pitch, and 2nd electrode terminals. 
[Claim 2] It is the semiconductor chip characterized by said connection having the stair-like cross- 
section configuration in a semiconductor chip according to claim 1. 

[Claim 3] It is the semiconductor chip which has further the electrode terminal for chip selection signals 
which said chip selection signal inputs in a semiconductor chip according to claim 1 or 2, and is 
characterized by carrying out same number formation of said electrode terminal for chip selection 
signals with the number of terminals of said 1st electrode terminal. 

[Claim 4] It is semiconductor integrated circuit equipment which is semiconductor integrated circuit 
equipment which has the same circuit pattern and has the chip connection member which connects 
electrically between the electrode terminals by which stick two or more semiconductor chips by which 
the laminating was carried out on the substrate, and said substrate and said two or more semiconductor 
chips, and opposite arrangement is carried out, and is characterized by said semiconductor chip being a 
semiconductor chip given in claim 1 thru/or any 1 term of 3. 

[Claim 5] It is semiconductor integrated circuit equipment characterized by said chip connection 
member being a bump in semiconductor integrated circuit equipment according to claim 4. 
[Claim 6] The substrate which has two or more 3rd electrode terminals which output the reference 
signal for generating the comparison signal compared in the chip selection signal and comparator circuit 
for chip selects, While having the same circuit pattern, being arranged at two or more semiconductor 
chips by which the laminating was carried out on the substrate, and said two or more semiconductor 
chips and sticking said two or more 4th electrode terminals for a reference signal input, and said 
substrate and said two or more semiconductor chips Semiconductor integrated circuit equipment 
characterized by having the chip connection member arranged so that the number of connection 
terminals of the 4th electrode terminal electrically connected to said 3rd electrode terminal may 

decrease in order of a laminating. - - 

[Claim 7] It is semiconductor integrated circuit equipment characterized by said number of connection 
terminals decreasing one [ at a time ] in order of a laminating in semiconductor integrated circuit 
equipment according to claim 6. 

[Claim 8] It is semiconductor integrated circuit equipment which said substrate has further the 
electrode terminal for chip selection signals which outputs said chip selection signal in semiconductor 
integrated circuit equipment according to claim 6 or 7, and is characterized by carrying out same 
number formation of said electrode terminal for chip selection signals with the number of terminals of 
said 3rd electrode terminal. 
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[Claim 9] It is semiconductor integrated circuit equipment characterized by said chip connection 
member being a bump in semiconductor integrated circuit equipment given in claim 6 thru/or any 1 term 
of 8.. 

[Claim 10] The semiconductor chip selection approach characterized by choosing either of said two or 
more semiconductor chips based on the comparison signal which outputted the chip selection signal to 
two or more semiconductor chips by which have the same circuit pattern and the laminating was carried 
out on the substrate, and was generated for said every semiconductor chip, and said chip selection 
signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor integrated circuit equipment and the 
semiconductor chip selection approach using the semiconductor chip and it by which a laminating is 
carried out on a substrate. 
[0002] 

[Description of the Prior Art] In recent years, high integration and SOC(System On- -Chip )-izing of a 

semiconductor integrated circuit are advanced, and multichip-ization which carries out the laminating of 
two or more semiconductor chips, especially using chip mounting technology is progressing. There is a 
super connection technique which arranges two or more electrode terminals on a semiconductor chip 
front face, carries out the laminating of the semiconductor chip to it, and connects between each chip 
to it with an electrode terminal as one of the chip mounting approaches which realizes multichip-ization. 
Research is advanced towards utilization and the super connection technique is expected as a next- 
generation technique. For example, the high-density memory of high storage capacity comes to be 
obtained by carrying out two or more laminatings of the semiconductor chip with which the memory 
circuit was formed using a super connection technique. 
[0003] 

[Problem(s) .to,be.So|ve.d_by the Inyention]. Generally,, the high , memory-capacity .memory formed using 
the super connection technique has the structure where two or more laminatings of the semiconductor 
chip with the same circuit pattern including arrangement of an electrode terminal or a circuit element 
were carried out through the bump. When two or more laminatings of the semiconductor chip are carried 
out, the signal for the chip selects for choosing the chip of operation which performs writing and read- 
out of data is needed. However, if it has the circuit pattern with the same semiconductor chip by which 
a laminating is carried out, since all the locations of the electrode terminal which the signal for chip 
selects inputs will be in agreement and the same signal for chip selects will be inputted into each 
semiconductor chip, the problem that a chip of operation cannot be chosen arises. 
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[0004] The following two approaches can be considered to avoid the above-mentioned problem. By the 
1st approach, two or more semiconductor chips which shifted the electrode terminal which the signal for 
chip selects inputs, respectively are manufactured using two or more masks for exposure with which' 
circuit patterns differ in a photolithography process. And the laminating of these semiconductor chips is 
carried out through a bump on a substrate, and a chip of operation can be chosen now by outputting a 
selection signal to the electrode terminal for the chip selection signal input of each semiconductor chip 
one by one from a substrate. After [ same ] carrying out circuit pattern formation, the 2nd approach 
irradiates a laser beam at some circuit patterns of each semiconductor chip, and manufactures two or 
more semiconductor chips with which the electrode terminal which the signal for chip selects inputs 
shifted, respectively. And the laminating of these semiconductor chips is carried out through a bump on 
a substrate, and a chip of operation can be chosen now by outputting a selection signal to the electrode 
terminal for the chip selection signal input of each semiconductor chip one by one from a substrate. 
However, by the 1st approach, while two or more circuit designs will be needed, two or more expensive 
masks for exposure must be prepared, and the problem that a photolithography process will increase 
arises. Moreover, by the 2nd approach, the process which cuts a circuit pattern by laser beam exposure 
will newly be needed. For this reason, it has the problem that a production process will increase any 
approach and a manufacturing cost will become high. 

[0005] Even if two or more laminatings of the purpose of this invention are carried out with the same 
circuit pattern, it is to offer the semiconductor chip with which a chip select predetermined with the 
chip selection signal from the outside becomes possible, the semiconductor integrated circuit equipment 
using it, and the semiconductor chip selection approach. 
[0006] 

[Means for Solving the Problem] Two or more 1st electrode terminals which the reference signal for 
generating the comparison signal which the above-mentioned purpose is arranged on a front face in a 
predetermined pitch, and is compared with the chip selection signal for chip selects in a comparator 
circuit inputs, Two* or more 2nd electrode terminals which output said reference signal which has been 
arranged at the rear face which shifts by one pitch to said two or more 1st electrode terminals, 
respectively, and counters said front face, and was inputted into said 1st electrode terminal, It is 
attained by the semiconductor chip characterized by having the connection which connects electrically 
between the said deviated 1st-by said one pitch, and 2nd electrode terminals. 

[0007] : . . _ . . . . .L..:. ; 

[Embodiment of the Invention] The semiconductor integrated circuit equipment and the semiconductor 
chip selection approach using the semiconductor chip and it by the gestalt of operation of the 1st of 
this invention are explained using drawing 1 thru/or drawing 4 . Drawing 1 is the sectional view showing 
the outline configuration of the semiconductor integrated circuit equipment by the gestalt of this 
operation. As shown in drawing 1 , on the substrate 2, the laminating of the three semiconductor chips 4, 
5, and 6 is carried out to this order. The semiconductor integrated circuit equipment by the gestalt of 
this operation shall take for an example DRAM (Dynamic Random Access Memory) which has three 
banks, and semiconductor chips 4, 5, and 6 shall constitute the bank, respectively. Moreover, although 
two or more electrode terminals are arranged in the vertical side of semiconductor integrated circuit 
equipment at the shape of a matrix, drawing 1 and the illustration after this show the cross section in 
alignment with one predetermined line or one predetermined train of two or more electrode terminals. 
[0008] Drawing 2 is the conceptual diagram showing typically the circuitry of the principal part of each 
semiconductor chips 4, 5, and 6. As shown in drawing 2 , each semiconductor chips 4, 5, and 6 have the 
memory cell section 52. Two or more memory cells 58 ( drawing 2 shows one) which consisted of the 
transistors 60 and capacitors 62 for the transfer gates are formed in the memory cell section 52 in the 
shape of a matrix. Moreover, between each memory cell 58, two or more word lines 54 ( drawing 2 shows 
one) prolonged in the line writing direction (longitudinal direction in drawing) and two or more bit lines 56 
( drawing 2 shows one) prolonged in the direction of a train (drawing Nakagami down) are formed. The 
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gate electrode of the transistor 60 of each memory cell 58 located in a line with the same line writing 
direction is connected to the same word line 54, and the drain electrode of the transistor 60 of each 
memory cell 58 located in a line in the direction of the same train is connected to the same bit line 56. 
[0009] Two or more word lines 54 are driven by the line (low) decoder 64. Moreover, two or more train 
selection lines which control the train (column) gate between a bit line 56 and a data bus are driven by 
the column decoder 66. Both the decoders 64 and 66 are controlled by the input/output control circuit 
68. 

[0010] To the left in drawing of return and substrate 2 front face, electrode terminals 27a and 27b are 
arranged at the predetermined spacing (pitch) P at drawing 1 . Electrode terminals 27c and 27d are 
arranged in this order at the method of the right of electrode terminal 27b. Electrode terminals 27c and 
27d are terminals with which the chip selection signal used in order to choose a predetermined chip of 
operation from two or more semiconductor chips 4, 5, and 6 is outputted. In case electrode terminals 
27a and 27b choose a predetermined chip of operation, they are electrode terminals which supply the 
reference signal for generating the comparison signal compared with a chip selection signal in the 
comparator circuit explained later, and are connected to the gland. That is, in this example, electrode 
terminals 27a and 27b supply the reference signal of ground potential to semiconductor chips 4, 5, and 6. 
[0011] Two or more electrode terminals 27e-27n are arranged in this order at the method of the right of 
27d of electrode terminals. From electrode terminals 27e-27n, the address signal for example, in each 
bank, a clock signal, a clock enable signal, various command signals, a predetermined data signal that are 
used by the memory circuit in addition to this, etc. are outputted to each semiconductor chips 4, 5, and 
6. Electrode terminal 27b and electrode terminal 27c have the gap of 2P, and are arranged. Electrode 
terminals 27c-27n are arranged for example, in the pitch P. 

[0012] In the case of the laminated structure of three semiconductor chips 4, 5, and 6 as shown in the 
gestalt of this operation, two are sufficient for the number of terminals of the electrode terminals 27a 
and 27b for reference signals. What is necessary is just to prepare the electrode terminal for reference 
signals of the number of terminals with -one laminating, in taking a more multilayer laminated structure. 
Moreover, the same number of the electrode terminals [ for chip selection signals / 27c and 27d ] 
number of terminals is carried out to the number of terminals of the electrode terminals 27a and 27b for 
reference signals. Therefore, it is necessary to also increase the number of the electrode terminals for 
chip selection signals by the increment of the electrode terminal for reference signals by the increment 
in the number of laminatings of a semiconductor chip, and the same number. 

[0013] On the substrate 2, the laminating of the semiconductor chip .4 by the gestalt of this operation is 
carried out. In the front face (the method side of drawing Nakashita is pointed out in this example) of a 
semiconductor chip 4, the electrode terminals 28a and 28b for reference signals are arranged in the 
pitch P at the left in drawing. The electrode terminals 28c and 28d for chip selection signals (the 1st 
electrode terminal) are arranged in this order at the method of the right of electrode terminal 28b. 
Electrode terminals 28e-28n are arranged in this order at the method of the right of 28d of electrode 
terminals. Electrode terminals 28a-28n are arranged so that the electrode terminals 27a-27n of a 
substrate 2 may be countered, respectively. A semiconductor chip 4 is stuck with a substrate 2 through 
two or more bumps 12a-12n who are chip connection members. Thereby, the electrode terminals 28a- 
28n of a semiconductor chip 4 and the electrode terminals 27a-27n of a substrate 2 are connected 
electrically, respectively. At this time, electrode terminal 28a for reference signals is connected to a 
gland through bump 12a, and electrode terminal 28b for reference signals is connected to a gland 
through bump 1 2b. 

[0014] In the rear face (method of drawing Nakagami) of a semiconductor chip 4, electrode terminal 28a' 
- 28n is arranged. To the electrode terminals 28a and 28b for surface reference signals, electrode 
terminal (2nd electrode terminal) 28a' which is an object for reference signals, and 28b' shift to the 
method of drawing Nakamigi by one pitch, and are arranged. Therefore, electrode terminal 28a* is 
arranged not at surface electrode terminal 28a but at the rear face which counters 1 pitch gap 
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********** 28b from it. Electrode terminal 28a' is electrically connected to electrode terminal 28a 
through' connection 8a. Electrode terminal 28b' is electrically connected to electrode terminal 28b 
through connection 8b. a connection — eight — a — eight — b — one — a pitch — a part — shifting 

— arranging — having had — an electrode terminal — 28 — a — ' — 28 — b — ' — an electrode 
terminal — 28 — a — 28 — b — between — respectively — connecting — as — the connection with 
a stair-like cross section — it has the conductor. 

[0015] Electrode terminal 28c for chip selection signals is electrically connected to electrode terminal 
28c through connection 9c, and 28d [ of electrode terminals ]' is electrically connected to 28d of 
electrode terminals through 9d of connections. Similarly, electrode terminal 28e' - 28n* is electrically 
connected to electrode terminals 28e-28n through Connections 9e-9n, respectively, the connection 
where Connections 9c-9n were embedded in the beer hall which has penetrated the semiconductor chip 
4 almost at right angles to semiconductor chip 4 front face, and the beer hall concerned — it consists 
of conductors. 

[0016] The semiconductor chip 5 by which the laminating was carried out on the semiconductor chip 4 
has the same configuration as a semiconductor chip 4. In the front face of a semiconductor chip 5, 
electrode terminals 29a~29n are arranged in the same array as the electrode terminals 28a-28n of 
semiconductor chip 4 front face. In the rear face of a semiconductor chip 5, electrode terminal 29a' - 
29n is arranged in the same array as electrode terminal 28a' of semiconductor chip 4 rear face - 28n\ A 
semiconductor chip 5 and a semiconductor chip 4 are stuck through two or more bumps 13a-13n. 
Thereby, electrode terminal 29b of semiconductor chip 5 front face and electrode terminal 28a 1 of 
semiconductor chip 4 rear face are electrically connected through bump 13b. Similarly, the electrode 
terminals 29c-29n of semiconductor chip 5 front face, and electrode terminal 28c' of semiconductor 
chip 4 rear face ■- 28n' are electrically connected through Bumps 13c-13n, respectively, this — the time 

— a semiconductor chip — five — a front face — a reference signal — ** — an electrode terminal — 
29 — a — a gland — connecting — having had — an electrode terminal — 28 — a — ' — 28 — b — 1 

— any — — connecting — not having — a sake — a reference signal — — an electrode 
terminal — 29 — b — a bump — 13 — b — a connection — eight — a — and — a bump — 12 — a - 

— minding — a gland — connecting — having . 

[0017] Moreover, the semiconductor chip 6 by which the laminating was carried out on the 
semiconductor chip 5 has the same configuration as semiconductor chips 4 and 5. In the front face of a 
semiconductor chip 6, electrode terminals 30a~30n are arranged in the same array as the electrode 
terminals 28a^28n of semiconductor chip 4 front face, and the electrode terminals 29a~29n of 
semiconductor chip 5 front face. In the rear face of a semiconductor chip 6, electrode terminal 30a 1 - 
30n is arranged in the same array as electrode terminal 28a*-28n v of semiconductor chip 4 rear face and 
electrode terminal 29a' of semiconductor chip 5 rear face - 29n\ A semiconductor chip 6 and a. 
semiconductor chip 5 are stuck through two or more bumps 14a-14n. Thereby, electrode terminal 30b of 
semiconductor chip 6 front face and electrode terminal 29a' of semiconductor chip 5 rear face are 
connected electrically. Similarly, the electrode terminals 30c-30n of semiconductor chip 6 front face, 
and electrode terminal 29c 1 of semiconductor chip 5 rear face - 29n' are connected electrically, 
respectively. Since it does not connect with electrode terminal 29b* by which the electrode terminals 
30a and 30b for the reference signals of semiconductor chip-6 front face were connected to the gland at 
this time, neither of electrode terminals 30a and 30b are connected to a gland. 

[0018] Electrode terminal 28b' of semiconductor chip 4 rear face is the connectionless terminal with 
which the electrode terminal connected to the semiconductor chip 5 arranged face to face at the 
electrode terminal 28b' concerned is not arranged. Similarly, electrode terminal 29b 1 of semiconductor 
chip 5 rear face, electrode terminal 29a of semiconductor chip 5 front face, and electrode terminal 30a 
of semiconductor chip 6 front face are the connectionless terminal with which the electrode terminal 
which counters is not arranged. 

[0019] Drawing 3 is the sectional view which expanded some semiconductor chips 4 shown in drawing 1 , 
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reverses the upper and lower sides to arrangement of the semiconductor chip 4 shown in drawing 1 , 
and is shown, drawing 3 — a semiconductor chip — four — a part — ****** — a reference signal — 
** — an electrode terminal — 28 — a — 28 — b — 28 — a — ' — 28 — b — ' — and — a 
connection — eight — a — eight — b — a configuration — being shown — **** . As shown in drawing 
3 , the insulator layer 22 is formed on the silicon (Si) substrate 20 of n mold. Two beer halls 24a and 24b 
which penetrate the Si substrate 20 and an insulator layer 22 are formed in the Si substrate 20 and the 
insulator layer 22 in the pitch P. the inside of beer hall 24a and 24b — copper (Cu) connection — the 
conductor is embedded, the connection in beer hall 24a — the exposure by the side of the rear face of 
the Si substrate 20 (method of drawing Nakashita) becomes electrode terminal 28a' among conductors, 
the same — the connection in beer hall 24b — the exposure by the side of the rear face of the Si 
substrate 20 becomes electrode terminal 28b' among conductors. In addition, you may make it prepare 
electrode terminal 28a and the pad for bump connection in 28b'. 

[0020] On the insulator layer 22, the wiring 26a and 26b which consists of aluminum (aluminum), Cu, etc. 
is formed, wiring 26a — an end — the connection in beer hall 24a — it connects with the conductor 
electrically, and to electrode terminal 28a, the other end shifts to the method of drawing Nakamigi by 
the half-pitch, and is arranged, the same — wiring 26b — an end — the connection in beer hall 24b — 
it connects with the conductor electrically, and to electrode terminal 28b', the other end shifts to the 
method of drawing Nakamigi by the half-pitch, and is arranged. On wiring 26a and 26b, the insulator layer 
31 is formed on the whole surface. Beer hall 32a to which opening of the insulator layer 31 on the other 
end of wiring 26a was carried out, and beer hall 32b to which opening of the insulator layer 31 on the 
other end of wiring 26b was carried out are formed in the insulator layer 31. the inside of beer hall 32a 
and 32b — beer halls 24a and 24b — the same — connection of Cu etc. — the conductor is embedded, 
the connection in beer hall 32a — a conductor is electrically connected with wiring 26a — having — 
**** — the connection in beer hall 32b — the conductor is electrically connected with wiring 26b. 
[0021] Wiring 34a and 34b is formed in semiconductor chip 4 front face on an insulator layer 31 (method 
of drawing Nakagami). wiring 34a — an end — the connection in beer hall 32a — it connects with the 
conductor electrically, and to electrode terminal 28a\ the other end shifts to the method of drawing 
Nakamigi by one pitch, and is arranged, the same — wiring 34b — an end — the connection in beer hall 
32b — it connects with the conductor electrically, and to electrode terminal 28b T , the other end shifts 
to the method of drawing Nakamigi by one pitch, and is arranged. The other end of wiring 34a is set to 
electrode terminal 28a, and the other end of wiring 34b is set to electrode terminal 28b. the connection 
in beer hall 24a and 32a — connection 8a consists of a conductor and wiring 26a and 34a. moreover, the 
connection in beer hall 24b and 32b — connection 8b consists of a conductor and wiring 26b and 34b. In 
addition, although a comparison signal is outputted to a comparator circuit from Connections 8a and 8b 
so that it may explain using drawing 4 later, in drawing 3 , illustration of wiring used for the output is 
omitted. 

[0022] Next, the circuitry of the semiconductor integrated circuit equipment by the gestalt of this 
operation is explained using drawing 4 . Drawing 4 is the typical sectional view showing the example of 
circuitry for semiconductor chip selection of the semiconductor integrated circuit equipment by the 
gestalt of this operation. As shown in drawing 4 , on the substrate 2, the laminating of the 
. semiconductor chips 4, 5, and 6 is carried out to this order. Since the electrical installation relation to a 
substrate 2 thru/or semiconductor chips 4, 5, and 6 was already explained using drawing 1 , the 
explanation is omitted and explains the circuitry in each chip. First, from electrode terminal 27c on the 
substrate 2 for chip selection signals, a chip selection signal SO is outputted and a chip selection signal 
S1 is outputted from 27d of electrode terminals for chip selection signals. 

[0023] The connections 8a and 8b of a semiconductor chip 4 are connected to the power source Vd 
through the pull-up resistor 70 prepared in the interior of a chip, respectively. It connects with a gland 
through bump 12a, and connection 8a is maintained by the potential of low (L) level. Therefore, the 
comparison signal of L level is outputted from connection 8a. Similarly, it connects with a gland through 
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bump 12b, and connection 8b is maintained by the potential of L level. Therefore, the comparison signal 
of L level is outputted from connection 8b. That is, the comparison signal of two L level is generated in 
the semiconductor chip 4. 

[0024] The comparator circuit which consisted of two exclusive reversal OR (Ex-NOR) circuits 72 and 
73 and nonconjunction (NAND) circuits 74 is formed in the semiconductor chip 4. Connection 8a is 
connected to one input terminal of Ex-NOR circuit 72, and connection 8b is connected to one input 
terminal of Ex-NOR circuit 73. Moreover, connection 9c is connected to the input terminal of another 
side of Ex-NOR circuit 73, and 9d of connections is connected to the input terminal of another side of 
Ex-NOR circuit 72. 

[0025] The output terminal of Ex-NOR circuit 72 is connected to one input terminal of NAND circuit 74, 
and the output terminal of Ex-NOR circuit 73 is connected to the input terminal of another side of 
NAND circuit 74. An output signal S2 is outputted from NAND circuit 74. If an output signal S2 is set to 
L level, a semiconductor chip 4 will function as a chip of operation, and the memory circuit in a 
semiconductor chip 4 will come to receive various commands and entries of data through a 
predetermined electrode terminal. 

[0026] The comparator circuit which consists of two Ex-NOR circuits 75 and 76 and NAND circuit 77 
where the output signal of both Ex(es)-NOR circuits 75 and 76 is inputted is formed in the 
semiconductor chip 5 like the semiconductor chip 4. An output signal S3 is outputted from NAND circuit 
77. If an output signal S3 is set to L level, a semiconductor chip 5 will function as a chip of operation, 
and the memory circuit in a semiconductor chip 5 will come to receive various commands and entries of 
data through a predetermined electrode terminal. 

[0027] It connects with a gland through connection 8a, and connection 15b of a semiconductor chip 5 is 
maintained by the potential of L level. Therefore, the comparison signal of L level is outputted from 
connection 15b. On the other hand, since it does not connect with the gland, connection 15a is 
maintained by the potential of high (H) level according to the power source Vd connected through the 
pull-up resistor 70. Therefore, the comparison signal of H level is outputted from connection 15a. That 
is, in the semiconductor chip 5, the comparison signal of L level and H level is generated. 
[0028] The comparator circuit which consists of two Ex-NOR circuits 78 and 79 and NAND circuit 80 
where the output signal of both Ex(es)-NOR circuits 78 and 79 is inputted is formed in the 
semiconductor chip 6 like semiconductor chips 4 and 5. Output signal S4 is outputted from NAND circuit 
80. If output-signal S4 is set to L level, a semiconductor chip 6 will function as a chip of operation, and 
the memory circuit in a semiconductor chip 6 will come to receive various commands arid entries of 
data through a predetermined electrode terminal. 

[0029] Since it does not connect with the gland, the connections 1 7a and 17b of a semiconductor chip 6 
are maintained by the potential of H level according to the power source Vd connected through the pull- 
up resistor 70. Therefore, the comparison signal of H level is outputted from both the connections 17a 
and 17b. That is, only the comparison signal of H level is generated in the semiconductor chip 6. 
[0030] Next, the semiconductor chip selection approach by the gestalt of this operation based on the 
above-mentioned configuration is explained. First, the case where the chip selection signals SO and S1 
outputted from the electrode terminals 27c and 27d for the chip selection signals of a substrate 2 are 
set to both L level (0) is explained. The comparison signal of L level inputs into-one input terminal of Ex^ 
NOR circuit 72 of a semiconductor chip 4 from connection 8a, and the chip selection signal S1 of L level 
inputs into other input terminals from 9d of connections. Therefore, the output signal of Ex-NOR circuit 
72 is set to H level. On the other hand, the comparison signal of L level inputs into one input terminal of 
Ex-NOR circuit 73 from connection 8b, and the chip selection signal SO of L level inputs into other input 
terminals from connection 9c. Therefore, the output signal of Ex-NOR circuit 73 is set to H level. The 
signal of H level inputs into one input terminal of NAND circuit 74 from Ex-NOR circuit 72, and the 
signal of H level inputs into other input terminals from Ex-NOR circuit 73. Therefore, the output signal 
S2 of NAND circuit 74 is set to L level. 
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[0031] The comparison signal of H level inputs into one input terminal of Ex-NOR circuit 75 of a 
semiconductor chip 5 from connection 15a, and the chip selection signal S1 of L level inputs into other 
input terminals from 1 6d of connections. Therefore, the output signal of Ex-NOR circuit 75 is set to L 
level. On the other hand, the comparison signal of L level inputs into one input terminal of Ex-NOR 
circuit 76 from connection 15b, and the chip selection signal SO of L level inputs into other input 
terminals from connection 16c. Therefore, the output signal of Ex-NOR circuit 76 is set to H level. The 
signal of L level inputs into one input terminal of NAND circuit 77 from Ex-NOR circuit 75, and the 
signal of H level inputs into other input terminals from Ex-NOR circuit 76. Therefore, the output signal 
S3 of NAND circuit 77 is set to H level. 

[0032] The comparison signal of H level inputs into one input terminal of Ex-NOR circuit 78 of a 
semiconductor chip 6 from connection 17a, and the chip selection signal S1 of L level inputs into other 
input terminals from 18d of connections. Therefore, the output signal of Ex-NOR circuit 78 is set to L 
level. On the other hand, the comparison signal of H level inputs into one input terminal of Ex-NOR 
circuit 79 from connection 17b, and the chip selection signal SO of L level inputs into other input 
terminals from connection 18c. Therefore, the output signal of Ex-NOR circuit 79 is set to L level. The 
signal of L level inputs into one input terminal of NAND circuit 80 from Ex-NOR circuit 78, and the 
signal of L level inputs into other input terminals from Ex-NOR circuit 79. Therefore, output-signal S4 of 
NAND circuit 80 is set to H level. As mentioned above, since only the output signal S2 from a 
semiconductor chip 4 is set to L level when both the chip selection signals SO and S1 are set to L level, 
a semiconductor chip 4 can be chosen as a chip of operation. 

[0033] Next, the case where the chip selection signal SO outputted from electrode terminal 27c was set 
to L level, and the chip selection signal S1 outputted from 27d of electrode terminals is set to H level 
(1) is explained. The comparison signal of L level inputs into one input terminal of Ex-NOR circuit 72 of 
a semiconductor chip 4 from connection 8a, and the chip selection signal S1 of H level inputs into other 
input terminals from 9d of connections. Therefore, the output signal of Ex-NOR circuit 72 is set to L 
level. On the other hand, the comparison signal of L level inputs into one input terminal of Ex-NOR 
circuit 73 from connection 8b, and the chip selection signal SO of L level is inputted into other input 
terminals from connection 9c. Therefore, the output signal of Ex-NOR circuit 73 is set to H level. The 
signal of L level inputs into one input terminal of NAND circuit 74 from Ex-NOR circuit 72, and the 
signal of H level inputs into other input terminals from Ex-NOR circuit 73. Therefore, the output signal 

52 of NAND circuit 74 is set to H level. . 

[0034] The comparison signal of H level inputs into one input terminal of Ex-NOR circuit 75 of a. 
semiconductor chip 5 from connection 15a, and the chip selection signal S1 of H level inputs into other 
input terminals from 16d of connections. Therefore, the output signal of Ex-NOR circuit 75 is set to H 
level. On the other hand, the comparison signal of L level inputs into one input terminal of Ex-NOR 
circuit 76 from connection 15b, and the chip selection signal SO of L level inputs into other input 
terminals from connection 16c. Therefore, the output signal of Ex-NOR circuit 76 is set to H level. The 
signal of H level inputs into one input terminal of NAND circuit 77 from Ex-NOR circuit 75, and the 
signal of H level inputs into other input terminals from Ex-NOR circuit 76. Therefore, the output signal 

53 of NAND circuit 77 is set to L level. 

[0035] The comparison signal of H level inputs into one-input-terminal of Ex-NOR circuit 78 of a 
semiconductor chip 6 from connection 17a, and the chip selection signal S1 of H level inputs into other 
input terminals from 18d of connections. Therefore, the output signal of Ex-NOR circuit 78 is set to H 
level. On the other hand, the comparison signal of H level inputs into one input terminal of Ex-NOR 
circuit 79 from connection 17b, and the chip selection signal SO of L level inputs into other input 
terminals from connection 18c. Therefore, the output signal of Ex-NOR circuit 79 is set to L level. The 
signal of H level inputs into one input terminal of NAND circuit 80 from Ex-NOR circuit 78, and the 
signal of L level inputs into other input terminals from Ex-NOR circuit 79. Therefore, output-signal S4 of 
NAND circuit 80 is set to H level. As mentioned above, since only the output signal S3 from a 
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semiconductor chip 5 is set to L level when a chip selection signal SO is set to L level and a chip . 
selection signal S1 is set to H level, a semiconductor chip 5 can be chosen as a chip of operation. 
[0036] Next, the case where both the chip selection signals SO and S1 outputted from electrode 
terminals 27c and 27d are set to H level is explained. The comparison signal of L level inputs into one 
input terminal of Ex-NOR circuit 72 of a semiconductor chip 4 from connection 8a, and the chip 
selection signal S1 of H level inputs into other input terminals from 9d of connections. Therefore, the 
output signal of Ex-NOR circuit 72 is set to L level. On the other hand, the comparison signal of L level 
inputs into one input terminal of Ex-NOR circuit 73 from connection 8b, and the chip selection signal SO 
<5f H level is inputted into other input terminals from connection 9c. Therefore, the output signal of Ex- 
NOR circuit 73 is set to L level. The signal of L level inputs into one input terminal of NAND circuit 74 
from Ex-NOR circuit 72, and the signal of L level inputs into other input terminals from Ex-NOR circuit 
73. Therefore, the output signal S2 of NAND circuit 74 is set to H level. 

[0037] The comparison signal of H level inputs into one input terminal of Ex-NOR circuit 75 of a 
semiconductor chip 5 from connection 15a, and the chip selection signal S1 of H level inputs into other 
input terminals from 16d of connections. Therefore, the output signal of Ex-NOR circuit 75 is set to H 
level. On the other hand, the comparison signal of L level inputs into one input terminal of Ex-NOR 
circuit 76 from connection 15b, and the chip selection signal SO of H level inputs into other input 
terminals from connection 16c. Therefore, the output signal of Ex-NOR circuit 76 is set to L level. The 
signal of H level inputs into one input terminal of NAND circuit 77 from Ex-NOR circuit 75, and the 
signal of L level inputs into other input terminals from Ex-NOR circuit 76. Therefore, the output signal 
S3 of NAND circuit 77 is set to H level. 

[0038] The comparison signal of H level inputs into one input terminal of Ex-NOR circuit 78 of a 
semiconductor chip 6 from connection 17a, and the chip selection signal S1 of H level inputs into other 
input terminals from 18d of connections. Therefore, the output signal of Ex-NOR circuit 78 is set to H 
level. On the other hand, the comparison signal of H level inputs into one input terminal of Ex-NOR 
circuit 79 from connection 17b, and the chip selection signal SO of H level inputs into other input 
terminals from connection 18c. Therefore, the output signal of Ex-NOR circuit 79 is set to H level. The 
signal of H level inputs into one input terminal of NAND circuit 80 from Ex-NOR circuit 78, and the 
signal of H level inputs into other input terminals from Ex-NOR circuit 79. Therefore, output-signal S4 of 
NAND circuit 80 is set to L level. As mentioned above, since only output-signal S4 from a 
semiconductor chip 6 is set to L level when both the chip selection signals SO and S1 are set to H level, 
a semiconductor chip 6 can be chosen as a chip of operation. 

[0039] If these are summarized, it will become as it is shown in Table 1 thru/or 3. Table 1 thru/or 3 
shows the output signals S2 and S3 and S4 which are outputted based on chip selection signals SO and 
S1. Table 1 shows the output signal S2 from a semiconductor chip 4, and Table 2 shows the output 
signal S3 from a semiconductor chip 5. Moreover, Table 3 shows output signal S4 from a semiconductor 
chip 6. 
[0040] 
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[Table 3] 
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[0043] With the gestalt of this operation, the numbers of terminals of the electrode terminal electrically 
connected to the electrode terminals 27a and 27b for the reference signals of a substrate 2 differ with 
each semiconductor chips 4, 5, and 6, respectively. Since the reference signal of combination different, 
respectively is supplied to each semiconductor chips 4, 5, and 6 by this, even if a chip selection signal 
common to each semiconductor chips 4, 5, and 6 is supplied, a comparison signal different, respectively 
is generated. Therefore, even if the laminating of two or more semiconductor chips 4, 5, and 6 with 
which the same circuit pattern was formed is carried out, the desired semiconductor chips 4, 5, and 6 
can be chosen as a chip of operation by comparing a chip selection signal with a comparison signal in a 
predetermined comparator circuit. 

[0044] Next, the semiconductor integrated circuit equipment by the gestalt of operation of the 2nd of 
this invention is explained using drawing 5 . Drawing 5 is the sectional view showing the configuration of 
the semiconductor integrated circuit equipment by the gestalt of this operation. As shown in drawing 5 , 
in the substrate 2' front face, two or more electrode terminals 27a-27o are arranged in the 
predetermined pitch P. The electrode terminals 27a and 27b for reference signals (the 3rd electrode 
terminal) are connected to the gland. A chip selection signal is outputted from the electrode terminals 
27c and 27d for chip selection signals. Moreover, from electrode terminals 27e-27o, the address signal 
for example, in each bank, a clock signal, a clock enable signal, a command signal, a predetermined data 
signal that are used by the memory circuit in addition to this, etc. are outputted to each semiconductor 

chip 4\ 5\ and _6\. ..^ . 

[0045] Moreover, in the substrate 2 'upper semiconductor chip 4' front face (method of drawing 
Nakashita), the electrode terminals 28a and 28b for reference signals (the 4th electrode terminal) are 
arranged so that electrode terminals 27a and 27b may be countered. Similarly, electrode terminals 28c- 
28o are arranged so that electrode terminals 27c-27n may be countered. Substrate 2' and 
semiconductor chip 4' are stuck through two or more bumps 12a-12o. Thereby, the electrode terminals 
27a-27o of substrate 2' and the electrode terminals 28a~28o of semiconductor chip 4 1 are connected 
electrically, respectively. At this time, electrode terminal 28a for the reference signals of semiconductor 
chip 4' is connected to a gland through bump 12a, and electrode terminal 28b is connected to a gland 
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through bump 12b. 

[0046] In the semiconductor chip 4' rear face (method of drawing Nakagami), electrode terminal 28a 1 - 
28o' is arranged. Electrode terminal 28a' for reference signals is electrically connected to surface 
electrode terminal 28a through connection 9a. Electrode terminal 28b' is electrically connected to 
surface electrode terminal 28b through connection 9b. Similarly, electrode terminals 28c-28o are 
electrically connected to electrode terminal 28c - 28o' through Connections 9c-9o, respectively, the 
connection where Connections 9a~9o were embedded in the beer hall which has penetrated 
semiconductor chip 4' almost at right angles to a semiconductor chip 4' front face, and the beer hall 
"concerned — it consists of conductors. 

[0047] Semiconductor chip 5' arranged semiconductor chip 4' up has the same configuration as 
semiconductor chip 4'. In the front face of semiconductor chip 5', electrode terminals 29a-29o are 
arranged. In the rear face of semiconductor chip 5', electrode terminal 29a' - 29o' is arranged, electrode 
terminal (4th electrode terminal) 29a of a semiconductor chip 5' front face — connection 16a — minding 

— a semiconductor chip 5 — it connects with 'electrode terminal 29a for reference signals on the back' 
electrically, electrode terminal (4th electrode terminal) 29b of a semiconductor chip 5* front face — 
connection 16b — minding — a semiconductor chip 5 — it connects with 'electrode terminal 29b for 
reference signals on the back' electrically, the same — the electrode terminals 29c-29o of a 
semiconductor chip 5' front face — Connections T6c~16o — minding — a semiconductor chip 5 — it 
connects with 'electrode terminal 29c'-29o on the back' electrically, respectively. 

[0048] Semiconductor chip 5' and semiconductor chip 4' are stuck through two or more bumps 13b-13o. 
thereby — semiconductor chip 5' — the surface electrode terminals 29b~29o and a semiconductor chip 

4 — 'electrode terminal 28b'-28o on the back' is connected electrically, respectively, this — the time — 
a reference signal — — an electrode terminal — 29 — a — an electrode terminal — 28 — a — ' — 
between — — a bump — 13 — b-13 — o — forming — having — — a sake — an 
electrode terminal — 29 — a — a gland — connecting — '• having had — an electrode terminal — 28 — 
a — ' — connecting — not having . Therefore, only electrode terminal 29b for reference signals is 
connected to a gland through bump 13b, connection 9b, and bump 12b. 

[0049] moreover, semiconductor chip 5' — semiconductor chip 6' arranged upwards has the same 
configuration as semiconductor chip 4' and 5'. In the front face of semiconductor chip 6', electrode 
terminals 30a-30o are arranged. In the rear face of semiconductor chip 6', electrode terminal 30a' - 30o' 
is arranged, electrode terminal (4th electrode terminal) 30a of a semiconductor chip 6' front face — 
connection 18a ■■ — minding a semiconductor chip 6 — it connects with 'electrode terminal 30a for 
reference signals on the back' electrically, electrode terminal (4th electrode terminal) 30b of a 
semiconductor chip 6' front face — connection 16b — minding — a semiconductor chip 6 — it 
connects with 'electrode terminal 30b for reference signals on the back' electrically, the same — the 
electrode terminals 30c-30o of a semiconductor chip 6' front face — Connections 16c-16o — minding 

— a semiconductor chip 6 — it connects with 'electrode terminal 30c'-30o on the back' electrically, 
respectively. 

[0050] Semiconductor chip 6' and semiconductor chip 5' are stuck through two or more bumps 14c-14o. 
thereby — semiconductor chip 6' — the surface electrode terminals 30c-30o and a semiconductor chip 

5 — 'electrode terminal 29c'-29o on the back* is connected electrically, respectively. At this time, 
Bumps 14c-14o are not formed between electrode terminal 30a for reference signals, and electrode 
terminal 29a'. Similarly, between electrode terminal 30b for reference signals, and electrode terminal 29b', 
Bumps 14c-14o are not formed, for this reason — a reference signal — — an electrode terminal — 
30 — a — 30 — b — a gland — connecting — having had — a semiconductor chip — five — ' — an 
electrode terminal — 29 — b — ' — connecting — not having — a sake — an electrode terminal — 30 

— a — 30 — b — both — a gland — connecting — not having . 

[0051] being above — a substrate — two — ' — or — a semiconductor chip — four — ' — five — ' — 
six — ' — between — electrical installation — relation — setting — the — one — operation — a 
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gestalt — having explained — drawing 4 — being shown — circuitry — being similar a comparator 
c \ Ycu \ t — semiconductor chip 4\ 5\ and 6' — semiconductor chip 4\ 5\ or 6' can be chosen as a chip of 
operation by forming inside using the same semiconductor chip selection approach as the gestalt of the 
1 st operation. 

[0052] a book — operation — a gestalt — **** — a substrate — two — ' — a reference signal — ** 

— an electrode terminal — 27 — a — 27 — b — electric — connecting — having — each — a 
semiconductor chip — four — ' — five — ' — six — ' — an electrode terminal — connection — a 
terminal — a number — a laminating — a direction (upper part) — going — order — one — a ** — 
every — decreasing — as — a bump — 12 — a — 12 — b — 13 — b — arranging — having — **** . 
thereby — each — a semiconductor chip — four — ' — five — * — six — ' — **** — respectively — 
differing — combination — a reference signal — generation — ** — a reference signal — supplying — 
having — a sake — each — a semiconductor chip — four — ' — five — ' — six — ' — being common 

— a chip selection signal — supplying — having — even if — respectively — differing — a comparison 

— a signal — being generable . therefore — being the same — a circuit pattern — forming having 
had — a semiconductor chip — four — ' — five — 1 — six — ' — a laminating — carrying out — 
having — even if — a chip selection signal — a comparison — a signal — predetermined a 
comparator circuit — comparing — things — as the chip of a request of semiconductor chip 4', 5\ or 6' 
of operation — it can choose — coming . 

[0053] Not only the gestalt of the above-mentioned implementation but various deformation is possible 
for this invention. For example, with the gestalt of the above-mentioned implementation, although a 
substrate, a semiconductor chip, or two semiconductor chips are stuck using two or more bumps, this 
invention is stuck using other chip connection members, such as not only this but anisotropy electric 
conduction film (ACF;Anisotropic Conductive Film). 

[0054] Moreover, although the comparator circuit consists of gestalten of the above-mentioned 
implementation in two Ex-NOR circuits and the NAND circuit where the output signal of both Ex(es)- 
NOR circuit is inputted, not only this but, of course, this invention can be constituted from an another 
circuit containing Ex-OR circuit. 

[0055] Moreover, although the semiconductor chip with which the memory circuit was formed, and the 
semiconductor integrated circuit equipment using it were mentioned as the example with the gestalt of 
the above-mentioned implementation, this invention is applicable not only to this but the semiconductor 
chip with which CPU, the system LSI, etc. were formed and the semiconductor integrated circuit using it. 
[0056] The semiconductor integrated circuit equipment and the semiconductor chip selection approach 
using the semiconductor chip and it by the gestalt of the 1st explained above and the 2nd operation are 
packed as follows. 

Two or more 1st electrode terminals which the reference signal for generating the comparison signal 
which is arranged on a front face and compared with the chip selection signal for chip selects in a 
comparator circuit in a predetermined pitch inputs, (Additional remark 1) Two or more 2nd electrode 
terminals which output said reference signal which has been arranged at the rear face which shifts by 
one pitch to said two or more 1st electrode terminals, respectively, and counters said front face, and 
was inputted into said 1st electrode terminal, The semiconductor chip characterized by having the 
connection which connects electrically between the said deviated tst-by said one pitch, and 2nd- 
electrode terminals. 

[0057] (Additional remark 2) It is the semiconductor chip characterized by said connection having the 
stair-like cross-section configuration in the semiconductor chip of additional remark 1 publication. 
[0058] (Additional remark 3) It is the semiconductor chip which has further the electrode terminal for 
chip selection signals which said chip selection signal inputs into additional remark 1 or 2 in the 
semiconductor chip of a publication, and is characterized by carrying out same number formation of said 
electrode terminal for chip selection signals with the number of terminals of said 1st electrode terminal. 
[0059] (Additional remark 4) It is semiconductor integrated circuit equipment which is semiconductor 
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integrated circuit equipment which has the same circuit pattern and has the chip connection member 
which connects electrically between the electrode terminals by which stick two or more semiconductor 
chips by which the laminating was carried out on the substrate, and said substrate and said two or more 
semiconductor chips, and opposite arrangement is carried out, and is characterized by for said 
semiconductor chip to be a semiconductor chip given in additional remark 1 thru/or any 1 term of 3. 
[0060] (Additional remark 5) It is semiconductor integrated circuit equipment characterized by said chip 
connection member being a bump in the semiconductor integrated circuit equipment of additional remark 
4 publication. 

[O061] The substrate which has two or more 3rd electrode terminals which output the reference signal 
for generating the comparison signal compared in the chip selection signal and comparator circuit for 
chip selects, (Additional remark 6) While having the same circuit pattern, being arranged at two or more 
semiconductor chips by which the laminating was carried out on the substrate, and said two or more 
semiconductor chips and sticking said two or more 4th electrode terminals for a reference signal input, 
and said substrate and said two or more semiconductor chips Semiconductor integrated circuit 
equipment characterized by having the chip connection member arranged so that the number of 
connection terminals of the 4th electrode terminal electrically connected to said 3rd electrode terminal 
may decrease in order of a laminating. 

[0062] (Additional remark 7) It is semiconductor integrated circuit equipment characterized by said 
number of connection terminals decreasing one [ at a time ] in order of a laminating in the 
semiconductor integrated circuit equipment of additional remark 6 publication. 

[0063] (Additional remark 8) It is semiconductor integrated circuit equipment which said substrate has 
further the electrode terminal for chip selection signals which outputs said chip selection signal in 
semiconductor integrated circuit equipment additional remark 6 or given in 7, and is characterized by 
carrying out same number formation of said electrode terminal for chip selection signals with the number 
of terminals of said 3rd electrode terminal. 

[0064] (Additional remark 9) It is semiconductor integrated circuit equipment characterized by said chip 
connection member being a bump in semiconductor integrated circuit equipment additional remark 6 
thru/or given in any 1 term of 8. 

[0065] (Additional remark 10) The semiconductor chip selection approach characterized by choosing 
either of said two or more semiconductor chips based on the comparison signal which outputted the 
chip selection signal to two or more semiconductor chips by which have the same circuit pattern and 
the laminating was carried out on the substrate, and was generated for said every semiconductor chip, 
and said chip selection signal. 

[0066] (Additional remark 11) Based on the reference signal with which said comparison signal is 
supplied from said substrate in the semiconductor chip selection approach of additional remark 10 
publication, it is the semiconductor chip selection approach characterized by being generated for said 
every semiconductor chip. 

[0067] (Additional remark 12) Said comparison signal is the semiconductor chip selection approach 
characterized by being generated as two or more signals with which the combination of condition level 
differs for said every semiconductor chip in the semiconductor chip selection approach of additional 

remark- 11 , - - - 

[0068] 

[Effect of the Invention] According to this invention the above passage, even if two or more laminatings 
are carried out with the same circuit pattern, a chip select predetermined with the chip selection signal 
from the outside becomes possible. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the semiconductor integrated circuit 
equipment by the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the conceptual diagram showing typically the circuitry of the principal part of the 
semiconductor chip by the gestalt of operation of the 1st of this invention. 

[Drawing 3] It is the sectional view showing the configuration of some semiconductor chips by the 
gestalt of operation of the 1st of this invention. 

[Drawing 4] It is the typical sectional view showing the logical circuit for semiconductor chip selection of 
the semiconductor integrated circuit equipment by the gestalt of operation of the 1st of this invention. 
[Drawing 5] It is the sectional view showing the configuration of the semiconductor integrated circuit 
equipment by the gestalt of operation of the 2nd of this invention. 
[Description of Notations] 
2 Substrate 

4, 5, 6 Semiconductor chip 

8, 9, 15, 16, 17, 18 Connection 

12, 13, 14 Bump 

20 Si Substrate 

22 31 Insulator layer 

24, 32, 42, 43 Beer hall 

26 34 Wiring 

27, 28, 29, 30 Electrode terminal 

52 Memory Cell Section 

54 Word Line 

56 Bit Line 

58 Memory Cell 

60 Transistor 

62 Capacitor 

64 Low Decoder 

66 Column Decoder 

68 Input/output Control Circuit 

70 Pull-up Resistor 

72, 73, 75, 76, 78, 79 Ex-NOR circuit 

74, 77, 80 NAND circuit 
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£ ©JRfcsBMi £ HX ^ 5 , *|Btt© J»»ic 4 £ 
»Hli8§£fif4, 3-5®Ay^ S:tt5DR.AM^ (D y m 
a m i c R an dom» Access Memor 
y) *m\^bK>\ ^^yy'4, 5', 6&*in*tl'< 
y7 5rMLT^5tott5. *«WMrtBffl»- 50 



4 

$i*<d±tsi-i±-v h y * * ^^©ms&BB-^iafi 

MHF- ©E>f 5£© 1 ftX 14 1 W t fe v o #r ffi & * U X V ^ . 
[0 0 0 8] 0 211, *tr¥m&*J-V7A, 5, 6 ©3feg 

V? A. 5, 6li^yt;^5 2 
fc^LXl^S.. ^y-trA-gGS 2Kf4, hffl© 
Yyl/itT-f 6 Oi^ft^ 6 2tti^$nfcSl! 

©^^yt^ss (@ 2 -eiii 0(0^^0X1^5) aw 

5 4 ®2flil*O^LTV^) ?IJ*|S] (0^ 
±T*IrJ) tCJitXfcU[*© t* s/ hi^ 5 6 (ID 2 1 * 
©^L-CV^5) t^fiK$HT^-5. ID— tr*"[Sjl-3fe 

&Astc&? -=e !/ -fe/V * 6 0 © K W V 

[0 0 0 9] «ifc©!7— K^5 4fi, fT (n— ) ^=>- 
20 ^6 4lcJ:i9IB»$ti,5J;5tc:/ioT^5o My 

Pi-5«fgc©^IJS^tts 37Ar3-y6 6ia»)S 
«&3ix<&J:5fc*oTV>5. M7 f =>-^6 4, 6 614, 

Affl^ffiij^iiHigs 6 s k «t t) mm $ tu5„ 
[0010] mitcM!?, m&2mm<om'ptzjjK^ 

tWf2 7.r, 2 7 b *5B»fj£©WPIS (tTsx^) PtE 

a^ax-c^s. m®*^ 2 7 b©^*ictt, m,m%&-2 

7 c, 2 7 d*S^©JW^ffiB$ixXV>So l*ffi^2 7 
. . c , . 2. 7. d ft, . «»fi3.^|flc^r^4.-, 5., -.6 d».feJJW6 

^Ili^S*V5Se^X*>S..«SSK-7-2 7 a, 2 7b 

fc«N**ixTV^5. t4fc*)*«iltl4, «f2 7 
a , 2 7 b 14. Kmtt©S*fS#*^^s/^ 
4, 5. 6^{«fj&i-5J:5k:*oT^S. 
[0011] «S8T-2 7 d©**tCI± v «^c©«« 
■¥•2 7 e~2 7 n&Z. ©Wg^ffiS^ JxXV^S. mUffi^ 
40 2 7e~2 7n^f,li > 09*.fi£^ rt©T K U^fS 

^ * y EKX»v^tt5#a3 v KfS^tfBfrit©^ 

5£&oX^-5o mWSHF-2 7b.fc«««Hf-2 7 ci 
14, «»J^tf 2P©P B ^SrWLXiaa$tvX^So «SW 
1-2 7 c~2 7 n(4,. «*..ff fs/^PXiafi^ftX^ 

■5. . ' ; 

[0012 ]'?#!Ofi©JI*ttfc^1- J: 5 ft 3.-5©^«cf 
?7*4, 5,6 ©a®«jt©S-§; ICf4X^ff «A © W 
Sf2 7.a. 2 7b ©«¥-^:f4 2:oX'S *> 5 e 4 t) 
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(Dmmmmi: t mmm- 1 ©an?*©** 

7TBiR«-S-fflO««JaH-2 7c, 2 7 d ©iTf-fttt, X 
$«fffl©tW^ 2 7 a, 2 7b ©*HS£ R»f 

wm*&=f-<om. h mfrtum# *> s 0 

[0 0 13] Sl£2i:K:f4, 4gtt0&ttteJ:3¥Wt 
com@*T-2 8a, 2 8 b^k°s/^P-eg2«$tuTI/^ 

So m®ffi^2 8 bro^Kfi, ^ yfwsim^mnn, 

WSfcf- (fl©«?) 2 8 c, 2 8 djPClOMfcB 
«S*bTV^5. «Biff2 8dCt*lC(i, 
8 e~2 8 n^rcoHtCiaa^nX^-So StSSSB^ 8 
a~2 8 nf4, £K 2 OttKtt?- 2 7 a~2 7 nfc-tih, 

'4, ^•>'^«i^a5«-r*fc5 : liiC©/<V7'l 2 a~l 2 

^m.^v^A<DWm^l-2 8 a~2 8 n tStS2©m 
2 7 a ~ 2 7 n t »4, *tu-P*u*««K:SSRS*U 

So IWfffl©iW2 8aii^y/i 

T-2 Sbtt/^yi 2 bSr^LT^ ^KKg^ix 

So 

[0 0 14] *mifr?-'yrf4<Dmm (mt>±jj) s:r±» 

tMf28a' ~2 8n' dSgSB£*vC^So 8«i 
*^©m®B^- (^2©m«i^) 2 8a' , 28b' 
. f4, £Sa£lMgJl0>ttfftt3:-2 8.a , ,2.8.bfCMb 

•C; mSST?- 28a'li; ItiOllfttT- 2 8a T»4* 
< , <9 1 I^yffil.fc®g«f2 8 b »c>ff(6]-rs 

SffitcBaesiis. ttsw?-2 8 a • i±, mmus a & 

JIHf - 2 8b* »4, fftRAt 8b^ LTm^SS^ 2 8 b tc 
«ttWt-SiK§^TV»5o 83&fTC8 a , 8 b 14, . 1 if y 
^TtbTgaB$^ft«ffiJS.-7 : 2 8 a ' , 2 8 b' i« 
ttJSKf - 2 8a, 2 8 b t V>$ft**:ft?h&WttZ> 4 b 

[0015] y ^jl*lfil*fflO«tt»^- 28c' t±» 
9 c L-OtttSH 5 - 2 8c K:«»W^SSttS*vC 
*5 13 , m^SS^f- 2 8 d ' ttSgSSB 9 d Utli^ 
2 8 dfc«*«fc8BRS*b-C^*. m«ttH7-2 
8 e ' ~ 2 8 n ' (4, gjgfifflS 9e~9n^ Lt« 
=f2 8 e~2 8 n^-5:ttetta^^^c$^TV^So 

9 c ~ 9 n (4, ^fl^yTMSffi'CjaiSfffiSK 
^^ S /7 p 4^Kab-CV^St'T*-^i:, S^t'T 

[0 0 16] ^ff^4±l:«I^^^jffy 



(4) 

6 

f 28a~2 8n i:|R]— CDffi^jT-m^ffi^-2 9 a~2 9 
n^ffig^^x^So ?7'5©Sffit(4 > 
*fy7"4lB©Mf2 8a' ~2 8n' tlD-O 
E5>]T?«tt4SI?-2 9a' ~2 9 n' #iaB£ftT^So 

y 7- 5 1 ¥&H*r v?Ah (4,. vmwo^ 1 

3 a~l 3 n^LTftS^fc^tu-Ct^S. r.^«t 
•J , ^ifffc^ y -7 5 ftSOWBI?- 29bt, ^fff- 
y^4lI©iSaf28a' t^yyi3bHL 

29c~29ni, y :/4gifi©fHS 

iffi^2 8c' ~2 8 n' fc aV^T'l 3c~13n^ 

S'7 p 5«E(DSmfB-§-ffl©^ffi^2 9 a 14, ^7VK 
KS^ttfcm^SS^ 8a' ,28b' (D^Ttlt t 

/O'T'l 3 b, aX^^T'l 2 a Sr^LT^ 

[0017] ^fls^yrsiKSWISJxfc^ 

20 #^y7-6»4, y:/ 4.' 5 tlH-©«^>Sr*L 

T^S 0 ¥##^y7*6<£>*S';:|4, JMWtify^* 
ffiC0H®^2 8 a~2 8 nMfifffs'T' 5«ffi(D 
flffiig^ 2 9 a ~ 2 9 n k m~ V>&nX\ mMffi^ 3 0 
a~3 On^gaa$iXT^So y ^" 6 ©gffifc 

(4. ^^s'7 e 4«ffi©miBffi J f-2 8 a.' ~2 8n' 
%.Xf*m#3- y^5 Wm<OWSM=f- 2 9 a ' ~ 2 9 n ' 
ilU-W&^J-C, SW30a' ~3 0n' 2*12© £ 
HT^S. ^ftfyT'e tf4, 
©/<^L-4 a r- 14 n Sr^.UTlfit)-g-fc)$ttT VS. 

^*ft:^ j>y5«®©m@SS^2 9 a ' btfrnXMHC* 

c~3 on t, •^m»f-y^BmfBowsm^-2 9 c ' 

~2 9n' ttf-tive*u««WfcfiaJtSih/*. :©t 

# , >m»f- -y^G &ffi<ommim^%<Dm,Mi%* 3 0 

a , 3 0 b (4, #9^ KfcSSttSixfcflWffl-T- 2 9b' 
fcSafcSil/fc^fc*, ®g*S»T-3 0 a , 3 0b {4*(d^ 

[0 0 18] yzf4Mm<nn&$l* 2 8 b' 

40 {4, ^iRjU'TEHStLfc^flc^-y^SlcattttSaHP 

2 8b' »c^$tvsm®ffiT-^ia«$tvcv>^^^ 

SB ; F2 9b' t4N»flc^y^5*B©«®B^-2 9 a 
t y 7° 6 ^ffiwm^lffi^ 3 0' a i f4, .ttfi-f-S 

[0019] 1113(4, mi \cm-r^m^y-74<D-u 

L1tmmW-(**> *> ; BB-lfc»+'*|M|W*^-y^ , 4© 
BBatC*j-UT±TS:SfeS*T^t-CV^S„ III 3 14, ¥ 
iftf77'4©-aiiLT > SWI^fflO^SI8i L 2 8 
so a, 28b, 28a', 28b', 8a, 8 
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(Ov/D^y (Si) S*g2 0±\zm&m2 2&1&&£tl 
TV*5. S il«2 OfttMftlUt2 2Kte, SiIS2 
.Oatf*6IW)l2 2 SrfIt?)2orof7*-^2 4 a, 
2 4bi*try9-P-e»J«**bTV^. fc'7*-/V2 4 
a, 2 4brtiCti s A (Cu) «0ttR*{ttW!l«>>&S 
jltV^. fc'Ttf:— A- 2 4 a ftWgSBc^ffc© 5 Si 
M2 0Cli« (H+T*) Ogfflffi*5f^2 8 
a' fcft*. WmK-s fT*-/W2 4brt©iil^© 

5 *>, S i W(gL 2 0 ©IffiilOgffll^tlifflT 2 8 
b* fcfcS. ft*5, *SW?-2 8a.' v 2 8b* td/O 
TTftUtffl©^;/ KfcK»7 5.fc5fcL-Ct>J:v\, 

[0 0 2 0] &&m2 2±fctt, TA-$ = *.is (A 
1) , Cu«i>fe45B«2 8a, 2 6 b*SJ^J5fc**l,-C 
S2^2 6 a tt, — SgtfStTT*— A 2 4 a rt©^igc 
*flsi«»»fc«8l«S*tT*J9» fltfiiasWSiSF?- 2 8 
a' UT 0 1 3 **^ t* S> HTiag £ ftT ^ 
5. 1^2 6 b»i, — «S«^T*— A' 2 4 b 1*3 

2 8 b' f y ^:5H*ft TBEg $ ft 
TV>5. E*|2 6a\ 2 6 b _h»e fii&^Jg 3 1 Affile ■ 
7£j&$ftTV^„ }6RjR3 lfctt, 12812 6 aOteHLh 

li5ip$H,fcl^7*-;V3.2 a t> BBi^ 2 

6 b<D{dl«±©if&iiiJSl3 1 ima £ftfcfT*-A'3 2 
bt«^$tlt^5„ 1^7*-;W3 2a > 3 2brtC 
fi, fc'T*— A 2 4a, 2 4 b £ C u ^©g^J 
fo&SSftii^ft-CV*. fc'T*— A3 2 af*3<D^>*#: 
tt, i£^2 6 a tmfs.mz.&mZilXio'O. f7*-/V 

3 2b rtcD&jggaiftii, .EI:2.6.b £ «^ft{e«jgg£ft 

[0021] tttRflta i±<D*m&7-y74$tm (0* 

±20 fdfcfc, I2i»3 4a, 3 4 ba^^ftTV^,, Mi 
ii 3 4 a »i, — fc'T*-A3 2 a 
ftttfc«R*ixT*i«J» «W^28a' K*tL 

fc, &IM3 4 b tt, — jS*SlfT*— /V3 2 b l*3CE>g!$5^ 

»K«ftWK««$*vr*J9 , msB^«@^2 s b • 

£$3 4a OttfltttttttMH?- 2 8 a £ ft <0 , 12^ 3 4 b 
©fifeijgfiWEift-T- 2 8 b £ft5„ fT*— A 2 4a, 3 
2 a rt0^*{fcRUne*jl2 6a, 3 4 a "C, JgjRff 8 
a*MMJ3ftTV*5. m-yW2 4b, 3 2b 

rtOfttt^MlfStffiBlil 2 6b, 3 4 b -C', 8bi? 
.«jfc$ft-CV5. ft*;, «SH4SrfflVTttWi-5J:5 

10 0 2 2] *HMS©^®te J: 5^^*51088 

swoiaiwiiiaifc-3w>-cB4*«rffl'v^-cftw+Si B4- 



(5) 

y © @ KMf&m Sr ^i" *ft W ft #r EEI T *> 5 . . 

[g|4ic^:i-J; 5(C, ^2±fctt¥*fis7'5'7 r 4, 5, 
ea^OfljlfcsWJiSft-O^. . MR 2 y:/ 

4, 5, 6*-c©*ftw«»BB«f±» mi*m^xgtte 

\d^X®.WirZ>o *i\ 7-«/7TMWt-S'fli©S«2± 

ft, ^y^aMR«-9-fflO««ifB : 2 TdHllf^ 
#tfs-S§-S l^m^j$ftS«J:5l-fto-C^5o 
io [0 0 2 3] ^*flK^yy4©SBtt»8 a, 8 b f±, ^ 
^rtftKiRtt bftfcrAT * :/JStfi 7 0 fctf" Vxn,M 

12a^U^yKl:gi^ n- (L) 1"<A 

8bll /<V:/1 2 bSr^UT^V^Kfcg^ft, L 
W<;v©«#Ki»^$ft-CI^5o bfc^oT, ffiiK£C8 

b^btt, L^/K^jt^ft^m^^fts. -t-ft*? 

*>, ^^yT'4-ett, 2OC0L l^A©JttStff-§-flS 
20 £j££ftT^5. 

[0 0 2 4] iNJft:^ V?4\^\±. 2 o©#«fe«R<E|fc 
SfD (Ex-NOR) HJK7 2, 7 3 (N 
AND) 0BS7 4i-e«j*SftfcJis*liIISd J »i**ftT 
^5. W8 a IJE x - NO R@B 7 2 ®-*©A^) 
iffi^S^ft-Cfo?), 8SKiRI8 b »*Ex-NOR[El8S 
7 3©-*<DA7Jffi^»-^$ftTV^. KigcgB 
9 c (4E x -NORIhISS 7 3 Offi*OAA«HF-fcSBKS 
ftT*5 9, SigcSS9 dl±Ex-NOR[HlK7 2©{dl*-c0 

... .. 7^**fc«SRSftTV5. < 

so [0 0 2 5] Ex--NOR|fllK7 2 ©U^iUHf-ttNAN 
DESS 7 4 ©— *£OA73^t-^^ftT*5 "9 , Ex-' 
NORIH18S7 3(Dttl^3^(iNANDtH]K7 4<D^<0 
A*«^-fcSBK**l»tV^. NAND0SS 7 4^?>li, 
ffl*(t-§-S 2*StiJASft5. m7Jfs^S 2^LW"</He 

ft 5 i y ^ 4 fitbf^^ yfh vxmm b, 

• #?yzf4ft.<D**))&l&t±ffiM(DWmM :: ¥-t:frVxm 
K-^T- ^ © At) * S »7 ft It 5 J: 5 ft 5 . 
[0 0 2 6] Jf»#fy7'5tli, jy :/ 4 £ IB) 

«K1, 2OOEx-N0Rlal!57 5 > 76£, SEx- 
40 NORIh]?S7 5, 7 6©Ui7J<f-i-^A7J$ft?>NAND 
0187 7 £TM»J«**vSJtiKlil»^j*Sftr«r^5. N 
AND0SS7 7d^fi, fflTJlS-i-S 3*sm^^ftS. ta 
7jfa-§- S 3 # L U^Vfcft 5 £ 5/^5 

S«t#t75J:5left5. . . 

[-0 0 2 71 ?m®&- V 7? 5 <»®tim\ 5 b t±, Si^gB'' 

4f.$ftTV»5i UfcASo.T, SBR«B;I 5 b ^fcli, L u 
so *<?V<D\lC$ffi%&\&t) SftSo S!Sc$l5 1. 5 a 
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£^LT&$c$ftfcmi!gVdKJ:!9^ (H) u^,v<D 

^ S> 7" 5 -Cfi, L 1>^<;1> t H U^/KD Jtgtft-g2 s £/& 
^frTV^o 

[0 0 2 8] ¥*f*?-??6£fi. ¥t^S'V4 > 5 
il^BHC, 2o©E X-NORH18S7 8, 7 9t, [SoE 
X-NOR08S7 8, 7 9WtiJ^fi-§-^A^;$H5NA 
NDOK8 0fcT?«rii*ix5ik«lH|IS4S»fi)G$HTV^ 
So NAND0SS8 O^btt. HJ*«-g-S'4asa***b 

mim^VM^t:^- Ltl* C^^v 9 <0 

At> £S »7 # »7 5 <fc 5 K ft 5 o 
[0 0 2 9] ¥i#f 5 '7'6 ©^«B 17a, 17b 

7 0 SrifT LTSigg^tbfc^MV d fc X <9 H t"</KDaf&: 
id«£^$tv-CV^, Ufc^oT, ^fcgBl 7 a, 17b 

[0 0 3 0] ±|E«^tcS<5<*IIJ£<D^ffi^J; 

%*mfc^v7m$i3>m^^xwLW-rz>o *1\ sis 

2<D^s/7 P il^ff-§-ffl<Dll@*T-'2 7 c. 2 7d5$>*>ffl 

^^S^y^jiiRfs-g-s o, si as, *CLU"</v 

(0) Kftofc#^oV>Tfft!>§-r3o ^^S'7 P 4 
<DEx-NORIaISg7 2<D-A^^^tt^a58 a*> 

9 d L u^;KDf v •7 : mm% S l tfAfiirZ. L 
fci>ot, E x — NORIelBS 7 2 <D UJ^m-g-fiH 1>"<;V 
K&3o — *\ E x-NORIh]SS7 3©— A^iffi-^t-l* 
^g|5 8bA»bL U-^/KDittSft-g-^A^ U teA^SS 
^-Kfi^g|59 c^5>L U^KD^-y^i^ft-g-S OtfS 
Lfc*5oT\ Ex-NORIhI8£7 3<DtfJ;Wf 
g-ftH W</Me&3. NANDIeliNS 7 4 (D — A^jffi-T-l^ 
liEx-NORHliig7 2*»bHW"</KDft-g-/5 s A^L > 

teA^iffi^H-ttEx-NORlElSg? s^tH^/vroff 
f *SA^t5, LfeiSoT« NANDE8S7 4©fflM 
■g-S 2 (4L U^/WeftS, 

[0 0 3 1] f|($fs'7'50Ex-NOR|alS7 5 <D 
— A^Jffi^t-fig!^l 5 a^feHW/vroJttSMi 5 
A^3 U teA^^t-li^^ 16dA^L U-^KD^ 
yyiRfifS l^A^-TSo Lfc#oT, Ex-NO 
RI3&7 5(Dffi;Wig-(iL W</W£&3„ — Ex- 
NOR0SS7 6CD-A^)iffi^t-f4«ic§l51 5 b*^L U- 
^KDJt&ff -gdSA^J U ffiA^ffi^tCtt^asi 6 c 
d>fe L i«<AOfy T'ittRfsg-S 0 ^A^j-f-^c Ufc^ 
oT > E X-NORIHSS7 6 (Officii #f;fcH l^/We ft 
So NAND®8g7 7©-A^SS^"f-ttE x-NORH 



/0 

SS 7 5 ft»g> L U"</i>o«#iSA* U !A^«ftiiE 
X-NOR0&7 e^bH^KOffif^A^t^. L 
tztf-?X. NAND0SS7 7©Utfjflr*S SliHU^ 
left*. 

[0 0 3 2] ^^^y6<DEx-NOR|s]SS7 8 CD 
-A#HmwttSBtt»l 7 ai»feHW</u©Jt;Rflr3-# 
A* U ttAASIH-fcttSBRfflJ 1 8 d fab L U^/KD^ 
yTTliRflT-S-S UfciSoT. Ex-NO 

R@8 7 8 OtiiM^ttL 1"</H;45. — Ex- 
io NOR08S7 9(0— A^JSSiFKttSEttWl 7 bi^HU 
'•s/KDJttMB-g-asA* U> <feAA*S^fctt**to» 1 8 c 

ot, E x-NORIe)SS7 9<Offl^){t-gfiL l^/HC* 
-So NAND08S8 0<O— A^SB^F-fcfiE x-NOR|h] 
SS7 '8«>f>LV"<A'0«t#A*U teA^ffi-^fcttE 
x- NORSK 7 9d>£>L U^/KOff-g-^A^-rS. L 
fci&SoTs NAND|e]S§8 0 (O ffl^ff g- S 4liHl"</V 
Klfca. EJLh<D,fc ^T'iliRff-gS 0, Sl^S* 

20 fat S2©WSL^H^i5fc*, :/ :/ 4 £ 

[0 0 3 3] tt£*HF-2 7 c^bfcH^I^ tusks' 

yS^ffi-g S0#L U"OHCtt 13 % SH$£T- 2 7d*>b 
W^$*t5^S/7 P S«(g"g-S 1#H^ (1) Jrfto 
fc^a-fcoV>-ail931-3o ¥«ftf^74©Ex-NO 
R@§ 7 2 (O— A^J^I-tt^iotSiS 8aHL U^/KO 
JtlWB**SA* «LA*4rF-Ktt«8»» 9dHHU 
-^/KO^j/T'jl^ff-gS 1 ^A^-TSo Lfc^ct, E 
x - NOR 0K.7_2..© m^fS-g-fi L U"</Heft 5. — 
30 Ex-NOR@K7 3co-A^l«ftliS!ig88b 

i»5> L i-^/ixoit^g-^A^ U IHAAiB*»!:»±SBR 
as 9 c a> e> l i"<^o ^ y y^m-g S 0 A* $ ft 

5o ^fc^f, Ex -NOR[H]8§7 3©WM#ttH 
U^A'KlJfeS. NANDESS7 4CD— A^S^CliE x 
-NOR[hIK7 2^feLl^'</KO{fig-^A^U, flfeA^ 
$&={■ \C it E x - N O R m& 7 3 fa b H l"</KOf§ -g-^ A 
*t5. 'l»-5T, NANDE18S7 4©cHMtS 2 
(iHU-^^^ft^o 

[0 0 3 4] ififl!f?7'50E X-NORB8&7 5<D 
40 — AAiB^ fcttSMWB 1 5 a *»&H U^A'OJfclWf 
A^Jb, teA**SHf-K:f4«9»ISl 6 dd^HU-^vco^ 
yT'imsi^AAtS. Ufc^o-C, Ex-NO 
R0K7 5com^j{B-gttHU"</Hcft5. — E x - 
NOR|H]gS7 6©— A^ig^tfi^iKSPl 5bHLU 

^©jfciMM-asA* u «iA**?-fc»±sajitan 6 c 

ot, E x - NOREB7. 6 Odl*fi*l4H U^tft 
5o NAND0&7 7<0— A^SS^fcteE x-NORIs] 
K7 S^feHW^VOfl^AAL, teA^Sg^frttE 
so x-NORIalK7 6d^HV"</K0«g-^A*-t-5o t 



V 
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// 

fcASoT, NAND0K7 TCOmtsm^S 3f±LW</l' 
[00 3 5] ^^s/7°6(DEx-NORlH]Sg7 8 CD 

A*U teA^S^t^liSI^l 8 di^H^Of 
y^KRfttSl^tS. Lfc^oT. Ex -NO 
R|h|S§7 Scoa^m-^-teHI^/WC&So — Ex- 
NOR06S7 9<0-AAHW-fcr±SSR» 1-7 b*»feHf 
•^cDifcgrtS-i-ioSA* U 4&A#«Wwf4SHB«Bl 8 c 

ot, Ex-NOR|IIK7 9©ffl*«*ttLW</l'fcfc 
So NANDHSgS OW-A^ffi^FtCtiEx-NORlHl 
S&7 8^bHl"<A'<!)itiP^ U teA^SSW-ttE 
x-NOR[h]SS7 9d^bLW"<>'l'05ft-§-^ s A^3't"5. U 
fcd5oT, NANDH]?g8 0<Dm^B-i-S 4fiHU"</V 

(d^ t), ^s/ 7"31^{f •§• S 1 l"<Mztj: o tz.W& 

KfcSfcft, i|M»fls^ y^" 6 trlW^y OUTWIT? 

[0 0 3 6] «?2 7 c, 2 7-d*»feU*S 

HSfy/IMf S 0, S la^tCHU-^M-ftofc 
Wfy74OE!£-N0R 
|Hl!S 7 2 ©— AaW^fcttSBBStt 8a^bL W-i/VcDtf: 

/Kd^s/^'jl^ff-g-S ldSA*-T5o Lfc*5oT, Ex 
-NORIaISS7 2©a^fg-§-liL 1"</K;^5. — *, 
Ex-NOR@SS73 (D— A;W?-.t- tt^fC 8b^b 
L w</v#)Jt;|fcf§-§-;i s A*.U» teA^».iS*fctt^a5 9 

c;{i^HU"<>'V(D^S'7 0 il^-§-S 0^A^J$H5. b so 
fca^-C, E x - NORHIK7-3 OfflM*tt'L l/^A- 
fcfc*. NANDI3SS7 4<7)-A^ffi^»-f4Ex-NO 
RIH^7 2* i bLl^-<^©fS-§-^ s A^L-, i& A* 
liE x-NOR 08S 7 3 A» b L U-'-WCDff -f-a* A*1~ 
5 0 LfctfSoT, NAND@K7 4 0tilAitS2l±H 

[0 0 3 7] ^^s/rscOE x-NOR[e]Sg7 5 CD 
-XJl^W-tfeWin 15a *>bH U"</KDtbt5Efg-§-tfS 
A*U «lA**HT-KttSBR» 1 6-d*bH^Of 
y^aiRff^S l^A^Ji"5. Lfe^ot, Ex-NO 40 
RE&7 5CDffl*(f^#Hl^<A-'l;i&£o — *\ Ex- 
NOR0K7 6 ©-AA^fctt**** 1 5 b*»5>L W 
^/v©Jt$5rtf -i-^A* U *&A*iB?-fc:fi8GR« l 6 c • 
d>bH wovc^y s 0*SA^i*5. 

ot, Ex -NO RlslgS 7 , 6 0fflMtttLU'<A'Ki 
5„ NANDESS7 7©— AaSStef-fcttEx-NORHr. 
8g7 5*>6HU"<A»0«*#A*U ttA*»*fcfiE 
X-NORI38S7 6d»t)LU"<-'V©ff-§-* s A^J-t'5o L 
fc^CC, NANDIH8S7 7»tli^fS€-S 3ttHU"</V 
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[0 0 3 8] ^fl£^y7"6©E X-NOR0SS7 8 CD 
-A^JSBT-KttSSUtW 17a d^fcH WOKDJfctHt-S-a* 
A*U «L^**fctt*tt»l 8 dfrhH^W? 
S/ySKlft^S l^A^ji-So Lfc^oT, Ex-NO 
R0K7 8©ffi*«-g-r4H^^VK:<i:5. ~ Ex- 
NO Rllllfr 7 9 1 7bHHU 

^/vcoittSim-i-^A^ U teXAS^f-KttSMJBBl 8 c 
d^HU-^vco^j/T'^ff -§-S 0*SA^3i"5o Lfc# 
ot, E X-NOR08S7 9 0ta*f§-9-»4HV''</Vfcft 
NANDESS8 OCD— A^ffi^R-teEx-NORIa] 
&7 8/J>bHU^MD{f-§-tfSA;DU -ftjlA^ST-l-ttE 
X-NOR0&7 9fribHU'</V<Dm%-fr*.t>-fZ><, b 
fciWt, NAND0SS8 0(Oa^f-§-S 4ttL W</U 
fcftS. SJUhcDiSt;:, ^y:/3iRf§#S0, Sltfs* 
H ^;HC!5c o tz.i§&\±, v 6 *» © ffl* 

ff^S 4cD^a s Ll^/W-ft3fc26> ^*^s'7 P 6 2r 

[00 3 9] rtvb5r*t*5i> *l7!>SSl3tf>J; 5 
fcfc*. «l75M«3f3\ f-7/l««fSO, SUc 
S<K^ffl*£;h,<3ffl*{f-§-S 2, S3, S4^tt 
V>5 0 ill ii^m^-yy4i^<Dmtim^rS 2£^L 
T*S!K *2fi¥*#^y:/5;J>kcDffl;off^S 3£^ 

S 4Sr^LTV , '5o 
[0 0 4 0] 
l«l] 



S 0 


SI 


S 2 




L 


L 


L 


mm 


L 


H 


H 




H 


L 


H 




H 


H 


H 





[004 1] 
[*2] 



S 0 


S 1 


S 3 




L 


L 


H 




L 


H 


L 




H 


L 


H 




H 


H 


H 





[0 0 4 2] 
1^3] 
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S 1 


S4 




L 


L 


H 




L 


H 


H 




H 


L 


H 




H 


H 


L 





[oo4 3] *nM<Drtm-?te. mm : 2<Dmmm*m<D 

M^ : f-2 7a, 27b l£«&ftlC%R£;i'b5ttK&?- 

**ue*i*4 saa**©»P«*a**» 4 tiz it », * 

[0044] Wc*-ttmtt*n9&Lo>mW£.iL** 

-T»fffil2IT-&5 0 H5Kl5%i-J:5fc, S«2' Affile 
ft, ttScOttfitttf - 2 7 a ~ 2 7 o *«*.tfFf^© t° y 
^PT*E»$^TV>5o S*Pf§-§-ffl©Ii«^- (13© 
WTO 2 7a, 27b tty*9 V KfcS6tt£*UT^ 
6. ty^*WI*flOlMff2.7c, 2 7di>S>tt 

mS*^: 2. 7 .e —.2. 7 .0 b tt. Mi rf £y< V y* ft <OT 

^©^-^(§■§•^#^^5/^4' > 5' , 6' l: 

[0 0 4 5] m$L2' ±<Dimfr*?>yZf4' SB 

(H*T#) fctt, IffiSf 2 7 a, 2 7 bHlJtlRli-5 

i5t, MB-Memm?- «4©i««f) 28 
a, 2 8.b^aa«**brv»a Q ewkk:, nsa?-2 7c 

~2 7n{w*f[6ji-S«t5(C«Mffi^2 8 c~2 8 otftii 

«a*vc^«.-»R2 ! . b*mw?-y74' tit. mm 

2 a~l 2 o §r^UTIfi!9-&^$HT^^„ 
£*UfcJ:?K g*g2' Oli^2 7a~2 7oi^ 
ft^- y 7° 4 * OflHSfST- 28a~28oi Ji^Jiai 

m-§-ffl©®@*^-2 8 a fi/^T'l 2 a ^VX^9> 
Y'\z-mm.£ft. l;«^2 8b|j:/ i !yyi2b^Lt 

[0046] nm^f-y^A' mm m*±^) kh\ 

tiiSf2 8a' ~2 8o' ^KB^tvC^, S*fM§ 
ff©IiW2 8 a ' fi» a ^Lt^I© 

»K*T-2 8 a»c«««jR:SBtt$*T,-c>^. ®®SS^2 



8b* H\ mm.& 9b&ft UT^S^ma*^ 2 8 b 

«*WK:»RinTv^. mmiz, mmm^2 8 c ~2 

8 o tt, 9c~9o^ LTmSffiT- 28c' ~ 

2 8o* \z*ti?fr'&fs.mz.mm£ihT\,^ 0 &mM9 

frft\zMft&*ivft&m.i&Wtxmf8.£ilX^Z> 0 
[004 7] *m#ff-y.-74 ' ±.\z&m&Htc¥m&-? 

10 % a *mfr?-yZfS' <Dmffi\a±, «f2 9a~2 

9 oasBBSiiTv^. fs* commas 

WGm=r-2 9*' ~2 9o' ^i2fi$HT^5o 

^somssfr (S4o»^) 29a 
s^gB 1 6 a ' mmnrnm 

m^(OmM^2 9 a ' fc«*ftfc88tt$*i,-0*3. 
¥*#^y^5' (I4©«« 2 

9bfi, Jfi«MB51 ebSr^UT^Jftfls^-y^S' KB© 
SW^lo^S18^2 9b' K«««)fc«ttSivO* 

20 2 9 oft, ^gggCl 6 c~l 6 oHU¥#*f5'/ 

5 ' gffi»«gS&?-2 9c* ~ 2 9 o ' fc-t*u-tfh,*£l 

l004'8]Jp»fl*^5' iJp»#fj»y4' i 
»i, WR'O^VTri 3 b~l 3 oSr^UTSfit) *i, 

2 9b~29ot, *E©^«^2 
8b' ~2 8o" t*S-tn^«^fc^$n5o i 
©t#> X9f9-9-^0«SttH7-2 9 a £tttf*8-?-2 8 
a '•..fcOlHJfctt^X^l 3 b^ i 3 o«SHt^4 
30 l^fcfc, m@ffi^ 2 9a V K^^^iXfctgSlffi 

m®«^2 9bOWV-!y7'l 3 b, bS(j!/< 

[0 0 4 9] y -7 5* ±KlBB«*ixfc* 

*^s'7'6' »±, ^^->^4' , 5' iR-<!D« 

^f3 0 a~3 0 o*SES$3xTV^5. ^fr^-y^e' 
rc>»Eirfi v ^HffiT- 3 0a' ~ 3 0 o ' *5gag$^-c 

v^5 0 ^^5,7*6' mmvmmffi* (mA<ommm 

40 f) 30a tt, S^S5 18a^ Lt^f 5 /7'6 ' 

mm<Dmmn^rmcom.mm^3 o a' 

WTF) 3 0 b f±, S^gB 16b?r^ LT^#^ y 7° 

6 ■ mmvmmm&m ©gsa^ 3 0 b * ^m^trs 

3 0 c ~ 3 0 o »4. SMKffi 1 6 c ~ 1 6 o LT^ 
SlOfWF3 0c' ~3 0o' 

[0 0 5 0] ^tff^ye' b*m#ry75' t 
so tt, ttWcO^^l 4 c~l 4 oSr^-LTlAt)-a-^$ix 
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30c-30oh ¥RWF?-if75' lB©fg«i L 2 
9c' ~2 9 o ' kit. -tix-PixIBftWfcSN**^*. 
'COt «*tlfffl©lS«f3 0 a £ttff*8?2 9 
a ' t©SJlwf±/<V7'l 4 c~l 4 o#J&!jfc$;}vfcV\ 
IS)«C *HW*fflfl>«WHf3 0 b t« J f2 9 
b' twraicji/O-^i 4 c~l 4 o&Mf&Ztlft^o 
r.©fctf>, Sfllflr*fflO«««R- 3 0 a , 3 0 b (4, * 
7 V KfcSBR £ y y 5 ' OlffiJSff 2 9 . 

b' IdgSgE^axfcVVfcfc, tt*F3 0.a, 3 0bl« io 

[0 0 5 1] ±150^5 4**2' ftS^W^y?' 
4' , 5' , 6' IWO«ftWSBBEB8«fc*»»'>T» ^1© 

IeI^Sr^^y7 p 4' . 5' , 6' HlZ.m&l'&Z.k 

[0052] *nm<nmmx*te, mm 2 • ©shhb-mi 
2 7a, 2 7 btimftWfcda*sjx*#W' 20 

^S/7 P 4' , 5' , 6' om@iffi^:^iK«T-^ 5 ffi- 
S2rfi fc|Si!6»o-C)Wlwioi"-o»>i-5J:5 
l:, ^12 3, 12 b, 1 3 b^gfia^H-CV^o 
^n»Cj;tJ, «»f^7 , 4' , 5' , 6' fctt-Ml. . 

ftSfc*, #^^^4' . 5' , 6' fc*a©^ 

hfc^ftf-/^^' , 5' , 6' tffflSZiixh. f- 
z.kKZQt&iM&f'yfA' , 5' . 6' 
[0 0 5 3] ±IB**©»ttK:lfife-f«*o 

iiMlflE^y^ 31(4 2 0©^t#f yT* V 

1", ^^14*S^ (AC F .Anisotropic 
Conductive F i 1 m) # Offi'©^ y 

[0 0 5 4] ±EIOK©jBtt-C»±, Jfc|£ls]Sgte2 « 

0©E x-NORIUSSt \ MEx-NORlslK©ffl^ft 
#^A^$^5NANDlElKtT*«^$ttTI/^*S; * 
»9!tt£*tfc:|R&i\ Ex-OR|s]S§3r£tfS'J©lH]8B-C 
m0Kt 5 - 1 1> t> t» 5 A/ rTIB-C 5 o 

[0 0 5 5] ±i5HiS©^J®-Cte. ^*yiilBS*s 

KSSBSrW^rffea*. *3MJtt£;fctelRfe1\ CPU 
^fALS I«#^j*£;ftfc¥*#^y^fttM:ix 

[00 5 6] fiH-hlftW LfcJS 1 B.xm 2 ©H«6©^fl8«w so 



(#SE1) gff^fy^-C^ffifc&SS^ JfcttHBSfcaa 
i^T^ y 7"jgiRffl ©^ y * i it IS $ Jx5 itt&fa 

m%&-k . i!fJlSlitSfe©Sg l ©ttfiTPfc#LT-tJvtfh, 

1 fy^-rHTWIE*ffi»C«T6]-f-5Sffit-EB$tl, 

•5&&©Sf§ 2 ©«MSg^ t . tWai t°y^Tttfc:t1JlS 
l Xtff 2 ©«»IIS^MSrm*ttfc«^ - tSSBft« ^ 

[005 7] (Wis 2 ) Mis i tam<o#m#f- y 

[005 8] (#15 3 ) #15 1 Xtt 2 Kf5*©¥^#^ 
y :/|c*sv ^ » miffi^ y :/3»WB *** y 

[005 9] (^|E4) : ID— ©ie^^-VSr#b, X 

(4, ^tfB17!7M3©>^-fi^^lJI^-fE«© i l £ ^^y^ , 

[006 0] (#15 5 ) #15 4 f5*©^»fls*aiHl^S 
v NT . . HtrfS^ y 7? IHJ«BBttU*i-»±/< ^T-fc 3 r k 

ztimk-rz^mti&kQim&mm. 

[006 1] (#15 6 ) f- y ^3*1^ ©^ y 
ft-S-^ttJ^-rs^Sc©^ 3 0«tt»^Sr*i-5*«i v 

tm&mti&Afimhmkvm a ©m®^ t , miss 

, ^'trtWEK*©*!**^ y ^Srte 9 -g-^-frS tit 

«^©^4ffi^Sfc^«s«iic^>-r3 «t o icia«£*u 

■ ^ y y k'zm-tZ>Zk*®mk-tZ 
[006 2] (#15 7 ) #15 6 IS« ©¥&#£!« 

[006 3] (#IE8) #fE6Xtt7Kf5«©¥3*#& 

iB^-y^aRflr-s-fflWWB^fi. Htrtsm 3 ©*@<«^©? 

iffi^fc t RHM * ix-C ^ 5 w i *; W» i: i" * 
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[00'64] (tt!B9) ttlE6 7MS8©V*1"*U&»igOc 
[0 0 6 5] (ttffil 0) IH— OgS^^-VSr^rLT 

[00 6 6] (#|Bi 1) WEI OlS^W^^s/^ 
«jyWfeKjavxT, lluEJfctfcm-8-tt, «&E««:o>e>«S 

[00 6 7] (ttfE 12) MIS 1 1 

*yWfefc*jvN-c» ttrEtttwns-tt» utrE^^^is 

[00 6 8] 

[0ffiwffi*fttftK] 

[0 1 1 ©*Ja^«fcJ:3^<ttlMW§l 
s§^ff©#?/5&£^-r»r®0-e;fe5, 

[ HI 2 ] *36 © Jg l <£> JlJScD^f® «fc 5 *mft?- y ? 
Oiif»OIiI»«j«8r«eCWK:^-t«|:ia-C*>S. 

[S3] i o*Wit ismf 



[El 4] **W©JBl©**©JK*fcJ:5imi«c«jBlli] 
»f®l2lTfcSo 

[05] *wftn%2<ow&<Dm^&%^&mm 

2 

4, 5, 6 •iMW*:^j/7 p 
8, 9, 15. 16, 17, 18 
12, 13, 14 ^VT' 
2 0 
2 2. 
2 4, 
2 6. 
2 7, 
5 2 
5 4 
5 6 

5 8 

6 0 
6 2 
6 4 
6 6 

6 8 

7 0 
7 2, 



s i ; 

3 1 

3 2, 
3 4 
2 8. 



4 2 

2 9, 3 0 
-fc/P 

7 3, 7 5, 7 6 



4 3 fT*— /V 



•ma** 



7 8, 7 9 Ex-NORHl 



7 4, 7 7, 8 0 NANDlHlSg 



[01] 



| \30a- 
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1^-62 

I N 8 



10 2] 



2. 



-64 



. 31- 
22- 
20*1 



IHI3] 



28b 



26b 32b 



34b / 34a i 



28a 



1 2 fe32a 



>SSSS\M SSXSSSM 



8a 



/ *24b : ^ 24a 
28b' 28a' 
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(51) Int. CI. 7 1 W3fOB» F I 7^n~Y (#%) 

H 0 1 L 27/04 

27/10 4 9 5 

27/108 



